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Editor’s Desk

Libraries as Makerspaces - Facilitating  'Make in India’

The history of libraries dates back  perhaps to 1200 BCE or even 
earlier. Over these  thousands of years, they  have been serving as  archives 
of recorded knowledge. Today, with the digitization of content and the 
proliferation of the Internet, information is no longer confined to printed 
materials accessible only in a single, physical location.

Taking that transformation seriously, the libraries are reinventing 
themselves. As content becomes more accessible online,  their role becomes 
less relevant as storehouses of books and journals in physical and digital 
forms. They are fast becoming ‘Makerspaces’  also, to reap the benefits of the 
new found wisdom and opportunity associated with this changing pattern.

Makerspaces are collaborative learning environments where people 
come together to share materials and learn new skills. It is  a mindset of 
community partnership, collaboration, innovation and creation. In other 
words, a Makerspace is a place where  people of all ages have an opportunity 
to put to test their own ideas, learn to use tools and materials, and develop 
creative products or processes.

In a country like India with thousands of libraries dotting its landscapes 
including the villages,  a great opportunity exists to implement the 
Makerspace scheme.

Original ideas can spring up in any person, irrespective of their 
education, financial status or such other attributes. For example, a farmer 
could be toying with the idea of an agricultural implement, which if realised 
could reduce the drudgery of his labour. But, today, he has no means to try 
out his idea, as it requires  development facilities, mentoring and money. A 
Makerspace near his place as part of the local library,  can provide exactly all 
these facilities. He can walk in, explain the concept to the  mentors ready to 
help him to realise his dream, protecting his IP rights as well. At the end, he 
can walk back to his field with the new tool in hand. Anyone, irrespective of 

age,  in any part of the country with innovative ideas would benefit 
from nearby Makerspaces  to see that their ideas are taken to 
fruition.

India needs such  ‘Idea Nurturing and Fruition Centres’ all 
over the country, if the present dream of ‘Make in India’ has 
to materialise.

Let our libraries be the Makerspaces for this.
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Nature Line

Coriander
As Food and Medicine

Coriander is a herb and a spice. Both its leaves and seeds are used as a seasoning 
condiment. Coriander leaves (cilantro) are featured in the culinary traditions of 
Latin American, Indian and Chinese cuisine.

Coriander is native to the Mediterranean and Middle Eastern regions and has 
been known in Asian countries for thousands of years. The use of coriander can be 
traced back to 5,000 BC, making it one of the world's oldest spices. Coriander was 
cultivated in ancient Egypt and was mentioned in the Old Testament. It was used 
as a spice in both Greek and Roman cultures to preserve meats and flavour breads. 
The early physicians, including Hippocrates, used coriander for its medicinal prop-
erties and aroma. 

Coriander has been a major part of the ancient medicine. It was widely used 
not only in India but also in ancient Egypt, Rome and Greece. Hippocrates too 
recommended coriander as a medicine. 

Coriander seeds were found in the tombs of Egyptian Pharoah Ramses II. 
When the Bronze Age invaders introduced coriander to Britain, it was used with 
cumin and vinegar to preserve meat, which shows the anti-bacterial properties of 
coriander. In the medieval Renaissance period, coriander was thought to be an 
aphrodisiac and was used to make love potions for the royal family.
Culinary Uses

Medicinal properties and nutritional values of coriander leave make it an 
essential ingredient of food preparations. The essential oils in coriander make 
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them aromatic and give a different taste, but modern science is trying to ex-
plore the health benefits of this herb.

Coriander can be taken as juice, medicinal tea, or garnishing in dishes. The 
green leaves of coriander just bring aroma to the dishes, together with good 
health. 

All parts of the plant are edible, but fresh leaves and dried seeds are tradi-
tionally used in cooking. Coriander is common in cuisines throughout the 
world. Coriander leaves are one of the main ingredients in salsa, along with 
tomatoes, onions and green chillies. 

The fresh leaves are an ingredient in many Indian, Chinese, Thai, Mexican 
and Russian dishes and salads. Chopped coriander leaves are added to the dish 
immediately before serving. In Indian and Central Asian recipes, coriander 
leaves are used in large amounts and cooked until the flavour diminishes.
Nutritional Value

Coriander contains several nutrients like carbohydrates, sugar, soluble and 
insoluble fiber, sodium, vitamins, minerals, fatty acids, amino acids and more. 
Coriander seeds contain many phytonutrients which are a very good source of 
dietary fiber and calcium. 

A bunch of coriander leaves provides the nutrients like vitamin B6, vitamin 
C, vitamin A, vitamin K, folic-acid, riboflavin, niacin, beta-carotene, manga-
nese and iron in significant proportion of the daily need of the body. 

Coriander leaves are rich in anti-oxidants and dietary fibers.  The leaves and 
seeds are rich in many essential volatile oils such as borneol, linalol, cineole, ter-
pineol, cymene, dipentene, phellandrene, pinene and terpinolene which aid in 
the digestion and peristaltic movement. The antioxidants present in the leaves 
are polyphenolic flavonoids such as asquercetin, kaempferol, rhamnetin and 
epigenin. Coriander leaves are also a powerful natural cleansing agent effec-
tively used to cleanse heavy metals and toxic agents from the body. The herb 
is also a good source of minerals like calcium, potassium, manganese, iron and 
magnesium.
Medicinal Use

In parts of Europe, coriander has traditionally been referred to as an anti-di-
abetic plant. In parts of India, it has traditionally been used for its anti-inflam-
matory properties. In the United States, coriander has recently been studied for 
its cholesterol-lowering effects.

The coriander seed oil was used in the ancient medicine as an an-
algesic, aphrodisiac, anti-spasmodic, deodorant, digestive, fungicidal, 
stimulant and stomachic. Coriander also helps to protect against uri-
nary tract infections. It helps reduce the feeling of nausea and vomiting. 
It also helps to ease hormonal mood swings associated with menstruation in 
women and helps to reduce menstrual cramps.

The antioxidants present in coriander leaves are a best remedy to wash 
out toxins from the body after smoking and helps repair tissue damage in the 
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Every sunrise is an invitation for us to arise and 
brighten someone's day.

- Richelle E. Goodrich

lungs. It helps recovery of liver failure caused by heavy alcohol consumption. 
Coriander also gives relief from diarrhoea, especially caused by the fungal in-
fections. It helps diabetic patients to maintain healthy levels of insulin in blood 
and lower blood sugar. Coriander helps ease conjunctivitis, eye-ageing, macu-
lar degeneration and other stresses of the eyes. 

Coriander has a major role in limiting the neuronal damage in the brain, 
thus reducing the risk of Alzheimer’s disease.

Many of the above healing properties of coriander can be attributed to its 
exceptional phytonutrient content. Coriander’s volatile oil is rich in beneficial 
phytonutrients, including carvone, geraniol, limonene, borneol, camphor, el-
emol, and linalool. Coriander’s flavonoids include quercitin, kaempferol, rh-
amnetin, and epigenin. Coriander contains active phenolic acid compounds, 
including caffeic and chlorogenic acid. 

Dodecenal and eight other antibiotic compounds were isolated from fresh 
coriander. Dodecenal could be developed as a tasteless food additive to prevent 
foodborne illness. 

Coriander is used as a stimulant, aromatic and carminative. The powdered 
fruit, fluid extract and oil are used medicinally as a flavouring to disguise the 
taste of active purgatives and correct their griping tendencies. It is an ingredient 
of several compounds of Pharmacopceia. Coriander water was formerly much 
esteemed as a carminative for windy colic. 

The Russian Federation, India, Morocco and Holland are among the 
countries that commercially produce coriander seeds.

[CGS]

EKL on Magzter
We are pleased to announce our arrival at the digital news 

stand, Magzter. Anybody can subscribe EKL through magzter for 
an e-version.

Log on to www.magzter.com, register with your own user id 
and password and then you can subscribe the selected magazines 
by making online payment. There is a search option also wherein 
you can search for a magazine and have preview of it.
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Photochemistry
Where Chemistry Meets with Light

In this International Year of Light (IYL 2015), let us try to understand the 
basics of Photochemistry---where chemistry intertwines with physics.

Photochemistry is that branch of chemistry which studies the interaction 
of light (or, more generally, electromagnetic radiation) with chemical reactions.

The science of chemistry has been likened to a banyan tree.  It has a very 
large number of branches--- Physical, Organic, Inorganic, Analytical, Theo-
retical, Biochemistry etc.  Each of these branches has sub-branches, like elec-
trochemistry, thermochemistry, magnetochemistry, photochemistry, envi-
ronmental chemistry, thermodynamics, chemical kinetics, physical-organic, 
solid- state, surface chemistry, polymer science etc.  These sub-branches have 
also further sub-sub branches like computational chemistry, green chemistry, 
and pharmaceutical chemistry and so on. The banyan tree is still growing fast; 
new branches keep on sprouting.

The interaction of chemical substances with electromagnetic radiation was 
known from the early days of chemistry. Although all types of radiation (cos-
mic rays, gamma rays, X-rays, ultraviolet, visible and infrared, microwaves, ra-
dio waves) are considered in photochemistry, the most common interactions 
studied are those with visible and ultraviolet and near infra-red radiation. The 
most often used spectral regions are: 

Ultraviolet: 100–400 nm (nm = nanometer)
Visible Light: 400–700 nm
Near infrared: 700–2500 nm

The Hydrogen- Chlorine reaction
A classic example of a photochemical reaction is the hydrogen-chlorine re-

action. The beginner in chemistry knows that dry hydrogen and dry chlorine 
do not normally react at room temperature, in the absence of light.  But they 
combine even in diffused daylight to produce hydrogen chloride.  This reaction 
takes place explosively in direct sunlight.  It is essentially a photochemical reac-
tion.  The simplified mechanism is as follows:

The chlorine molecule absorbs a quantum of energy and splits into 2 excit-
ed chlorine atoms.  An excited chlorine atom reacts with a hydrogen molecule 
to produce a molecule of H Cl and an excited hydrogen atom.  This H* reacts 
with a chlorine molecule to produce another molecule of H Cl and an excited 
Cl*. A chain reaction results.

Cl 2 + hⱱ   = 2 Cl* (where h is the Planck constant and hⱱ represents one 
quantum of radiation of frequency ⱱ)

Cl*    + H 2 = H Cl + H*

H* + Cl 2  
   = H Cl + Cl*

Science Line
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This chain reaction has been extensively studied. Some other examples of 
photochemical reactions studied in the earlier days of photochemistry are:
1) The synthesis of glycerol from allyl alcohol, using hydrogen peroxide in 

presence of ultraviolet light
2) The addition of halogens to cinnamic acid to give C6 H5  CHX-CHX- 

COOH (where X = a halogen atom) in presence of direct sunlight
3) The addition of chlorine to carbon monoxide to yield phosgene (CO Cl2 ) 

in presence of violet or ultraviolet radiation
 Let us now consider a most important photochemical reaction on which 

depends all life on earth, namely photosynthesis.
Photosynthesis

The green leaves of plants synthesize carbohydrates (sugars and starch) 
from carbon dioxide in the atmosphere, and water and sunlight.  The active 
agent here is the green pigment chlorophyll present in the green leaves.  With 
the help of chlorophyll, plants convert the energy of sunlight  into stored 
chemical energy.  A dual function operates here most efficiently!  

Plant leaf is a virtual biochemical laboratory.  On the one hand, it manu-
factures carbohydrates from atmospheric carbon dioxide and water and, 
on the other hand, it also releases molecular oxygen as a byproduct. Both car-
bohydrates and oxygen are needed to sustain all animal life. All food for man-
kind is directly or indirectly derived from photosynthesis. By splitting water to 
liberate oxygen, photosynthesis helps maintain the atmospheric oxygen levels.

To explain the formation of sugars and starch, we may use the Calvin 
mechanism.  In a very simplified version, we may consider that two com-
pounds are formed first, namely: reduced nicotinamide adenine dinucleo-
tide phosphate (NADPH) and adenosine triphosphate (ATP), the "en-
ergy currency" of cells.  Atmospheric carbon dioxide is incorporated into 
already existing organic carbon compounds, such as ribulose biphosphate 
(RuBP). Using the ATP and NADPH produced by the light-dependent 
reactions, the compounds are then reduced and removed to form further 
carbohydrates such as glucose. A more detailed mechanism is beyond the 
scope of the present article.

Photosynthesis is an “energy capture process”. The average rate of energy cap-
ture by photosynthesis globally is approximately 130 terawatts, which is about six 
times larger than the current power consumption of human civilization.

All food for mankind is directly or indirectly derived from photosynthesis. 
Let us remember that it is Photosynthesis that gives us food and oxygen, the 
two most essential life support requirements.
Endo-ergic and exo-ergic photochemistry

Like all chemical reactions, photochemical reactions may involve energy 
absorption (endo-ergic) or energy emission (exo-ergic) processes. Photosyn-
thesis as well as the hydrogen-chlorine reaction are endo-ergic processes.  
Light energy is absorbed here.
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Initiative is doing the right things without being told.                   
- Elbert Hubbard (1865-1915)

But there are exo-ergic photochemical reactions. Chemiluminescence and 
bioluminescence are examples of exo-ergic processes.  Chemilumines-
cence (CL) involves chemical reactions accompanied by emission of light. Bio-
luminescence (BL) pertains to a special case of chemiluminescence where the 
reactions are biochemical or biological.  The firefly and the glow-worm are 
examples of bioluminescence. 
 Luminescence

Luminescence is the emission of light by certain materials when they are 
relatively cool. It may be found in natural and man-made systems. Jellyfish 
(in the seas) exhibits a green glow due to fluorescence of a protein called green 
fluorescent protein (GFP). 
Chemiluminescence, Fluorescence and Phosphorescence

Chemical reactions can leave a molecule with enough internal energy to 
produce fluorescence and phosphorescence. Without going into details, we 
may say that in fluorescence, the emission of light is immediate, while in phos-
phorescence, there may be a time lag.

Both of these are examples of chemiluminescence. Deep-sea explorers ob-
serve a glow in the ocean abyss given off by volcanic vents.  This is phosphore-
scence from singlet molecular oxygen excited by a chemical reaction with sul-
fur compounds in seawater. 
Bioluminescence

Bioluminescence (BL) is the production and emission of light by a liv-
ing organism. It is a form of chemiluminescence. Bioluminescence occurs 
widely in marine animals, as well as in some fungi, and microorganisms in-
cluding some bioluminescent bacteria and terrestrial invertebrates such as fire-
flies and glow-worms.
Organic Photochemistry

Although the early photochemical studies pertain to inorganic chemistry or 
simple organic chemistry, organic photochemistry has, since those early days, 
developed into a massive research domain. Cis-trans isomerism, dimerisation 
(and polymerization) of olefins, retro-cyclization (decyclization) reaction of 
ergosterol to give vitamin D and many other reactions can be light-induced.  
This subject is so vast that only this brief mention is possible here.
The exact function of light in photochemistry

In this section, we deal only with endo-ergic photochemical reactions. An 
endo-ergic reaction needs a supply of energy.  In particular, a certain amount 
of energy, called ''activation energy '' is needed by the reactants to cross over 
the energy barrier and give the products. This energy may be supplied by ordi-
nary heat [in thermochemical reactions] or by a spark [in internal combustion 
engines] or by light [in photochemical reactions]. Generally photochemical  
reactions are much faster than thermal reactions.

In earlier times Light was considered to be a “catalyst’’ in photochemical re-
actions.  But a catalyst needs to be regenerated after the reaction.  This does not 
happen with light!  Therefore, light is better regarded as an “energy reactant” 
and as an “initiator”, but not as a catalyst.
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The future of photochemistry
Photochemistry (especially organic photochemistry) is progressing at a 

very fast rate.  As already mentioned, the more important photo reactions are 
endo- ergic. Mankind’s hunger for energy is immense and increases every day.  
What better source is there for this, other than our own Sun? The desert of 
Sahara with an area of six million square kilometers receives daily solar energy 
equivalent to six billion tons of coal! This enormous quantity of energy that 
the earth receives from the Sun could be partly used for photochemical pur-
poses too, if suitably harnessed.

Photochemistry is to a large extent cleaner chemistry than conventional 
chemistry.  It is an environment-friendly science and is destined to play a cru-
cial role in green chemistry.

Newer and newer syntheses are being discovered. Laser light would make 
possible the fine-tuning of many photo reactions.

[Prof Dr C G R Nair]

Work Line

Interruptions at Workplace
Disruptive Impacts

If you are an office worker, it is likely that you are interrupted an average of six times 
an hour.  Interruptions are commonplace at home  as well. Some welcome the breaks 
if they’re bored with the task at hand, but the interruptions could compromise their 
performance, according to the Human Factors and Ergonomics Society. 

 Researcher Cyrus Foroughi of George Mason University, Fairfax, 
VA,  using an essay-writing task, conducted a study  to determine if interruptions 
affect the quality of work.  He  evaluated the performances of a group who were 
interrupted several times with unrelated tasks, and a control group who were not 
interrupted. The essays of the interrupted group yielded fewer words, getting a lo-
wer score from  independent graders.

To minimize interruptions, “turn off your cell phone and disable notifications 
such as e-mail while trying to complete an important task,” recommends the re-
searcher. 

This research represents a crucial first step in understanding the effect inter-
ruptions have on quality of work. It is observed that interruptions negatively im-
pact quality of work during a complex, creative writing task. Since interruptions are 
such a prevalent part of daily life, more research needs to be conducted to determi-
ne what  tasks other than essay writing are also negatively impacted.

[Source: Human Factors and Ergonomics Society, www.hfes.org, 
http://humanfactors.gmu.edu/] 
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Tech Line

Oh, What a Place, This!
“Spaceship Earth”

If it were possible to look from outside the Universe, one would see a hun-
dred billion Galaxies (conglomeration of stars), each populated with a hun-
dred billion stars! One of them is named (by us, who else?) Our Galaxy, also 
known as the Milky Way, resembles a disc with a bulging middle (like two sau-
cers placed front-to-front) when viewed sideways from the edge. It    spans 100 
thousand Light Years from edge to edge. (Light Year = the distance light travels 
in a year = about 10 thousand billion km).  A third of the way from the edge 
to the centre of this galaxy, there resides a star – our Sun –   with eight planets 
revolving round it at varying distances. The third from the Sun is our Mother 
Earth. The distance between Sun and Earth is 150 million km (expressed as 
one Astronomical Unit or 1 AU). On our inner side towards the Sun, there are 
Mercury and Venus, and on the outer, lie Mars, Jupiter, Saturn, Uranus and 
Neptune. Mercury, the closest to the Sun, is at about 0.38 AU and Neptune 
at 30 AU. There was a ninth one, Pluto, at 40 AU, which was demoted from 
the rank of a planet in 2006 to a “dwarf planet”, thus leaving 8 planets in the 
Solar System.

Carl Sagan, the renowned astronomer, popularized the name, “Pale Blue 
Dot”, for the earth as it appeared from a distance 6 billion km to the camera 
in the Voyager 1 spacecraft in February 1990. The blueness arises from the pre-
dominance of water on Earth. The universe and the solar system came into be-
ing respectively 13.7 billion and 5 billion years ago.  Though life first appeared 
on the earth 4 billion years ago, our species, Homo sapiens, has been around for 
only 200,000 years. Curiously, this recent entrant to the scene has been able to 
comprehend the universe a good deal. 

Had certain conditions been different, life could not have thrived on the 
Earth. And, what are these conditions? 

First look at the distance from the Sun. Venus is closer to the Sun by 25% 
compared to the Earth while Mars is farther by 50%.  The average temperature 
of Venus is 460⁰ C whereas Mars is at -60 ⁰ C.  The temperature range on the 

“To see the Earth as it truly is, 
To see the riders on the Earth together, 

Brothers on that bright loveliness in eternal cold.”
– Archibald MacLeish, American poet, upon 
seeing the photograph of the Earth taken 
from the Apollo-8 spacecraft while orbiting 
the moon on the Christmas Eve of 1968.
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Earth is such that water is available in all three forms – solid, liquid and gas, be-
sides being suitable for living, too, with appropriate clothing. The Earth is said 
to be in the “Goldilocks Zone”, implying  “Comfort Zone”. (The word, Goldi-
locks, was borrowed from a 19th century British fairy tale by Robert Southey). 
If the distance from the Sun were more or less by 10 %, temperature would 
have been hostile for life! 

Then, there is the atmosphere with 21 % (by volume) Oxygen, vital for life, 
and 78 % Nitrogen and traces of Argon, Carbon dioxide etc. The atmosphere 
is held in place by Earth’s gravity. Moon has no atmosphere because its grav-
ity is only a sixth of that of the Earth. Gravity is determined by the mass and 
size (mass/radius2) of a body. Closely related to gravity is “escape velocity”; any 
object with greater speed will break free from the gravity of a planet and will 
escape into space. Too large an escape velocity would imply all gases including 
undesirable ones will be held within the atmosphere, much to our detriment. 
The Earth has the right gravity and escape velocity suitable for the atmosphere 
we have.  The atmosphere, in constant circulation, has a regulating effect on 
the temperature.  Moon having no atmosphere, has its sunlit side hot at 120⁰ 
C and the opposite side at -250⁰ C. Particularly, the tiny proportion of Carbon 
dioxide (measured in parts per million, ppm) in the atmosphere helps trap 
the heat in the atmosphere during the night, thereby keeping the earth from 
freezing in the night. This warming process is known as “Greenhouse Effect”.  
Carbon dioxide is released by the burning of fossil fuels. (Methane and Oxides 
of Nitrogen are also Greenhouse gases). Increasing industrial activities have 
been causing a steady rise in the Carbon dioxide content in the atmosphere 
with the attendant problems of “Global Warming”. The atmosphere also serves 
as a shield against lethal radiations coming from the Sun and other sources in 
space. Besides, the atmosphere curtails the impact of celestial objects such as 
asteroids and meteoroids, which stray towards the Earth. 

The Earth has a magnetic field, too, which deflects the electrically-charged, 
high-speed nuclear particles from the Sun away from the Earth, thus joining 
hands with the atmosphere in protecting us. But for the magnetic field and at-
mosphere, all life here would have long since extinct. Bereft of an atmosphere 
and a magnetic field the moon, in contrast, is subject to continuous bombard-
ment by deadly radiations and various objects from space. Its pimply face is the 
result of such celestial assault!

Going on vigorously now is a concerted effort to locate Earth-like, plan-
ets in Goldilocks zones outside the solar system for possible migration before 
Homo sapiens face the threat of extinction on this island called Earth. This 
may be quite some way off, yet certainly not outside the realm of possibil-
ity! 

We are fortunate to be the inhabitants of the “Spaceship Earth”, superbly 
outfitted to be our only home for a long time yet. A star is really a “Hydrogen 
Bomb”, continuously releasing energy into surrounding space. This energy 
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comes from nuclear fusion that involves conversion of mass to energy accord-
ing to Einstein’s famous formula, E = mc2. In other words, the Sun is steadily 
burning out by 4 million tons of its own body each second.  Our sole energy 
source, the Sun, is now in its middle age. During its death throes, it will be-
come a “Red Giant”, a huge fireball filling a quarter of our sky, and fry our 
Earth.  Mercifully, such inevitable end is 5 billion years away!  

“Should we collaborate to hasten the end by our own improvident ac-
tions? [PR]

Management Line

Leadership and Decision Making 

 The Chanakya Way - Part 3
Dharma

Scholars don’t fail to mention that Chanakya advocated unethical means to 
attain the ends. A dispassionate introspection of dharma would show that it is a 
multidimensional entity; it is the big picture with reference to which conflicts, 
decisions, and actions are evaluated. 

Chanakya demonstrated that if one has an open-mind, all levels of dharma 
can be manifested through creative thought and action.  For example, according 
to traditional Indian wisdom, one can contribute to societal prosperity without 
sacrificing individual prosperity; in fact, individual growth and common good 
complement each other. Corporate houses get a boost of their brand image while 
executing CSR initiatives. 

It is not difficult to see that Chanakya’s actions embedded welfare of the soci-
ety within self aggrandizement. It might superficially appear that Chanakya was 
settling scores with Nanda for the insults heaped on him. In fact, for the sake of 
loka dharma he even sacrificed his romantic inclination toward Suvasini. When 
the Nanda dynasty was annihilated and Chandragupta had been ensconced on 
the throne, he did not linger on to enjoy luxuries but retired to a hut outside the 
kingdom. So did Gandhiji; once freedom was won, he did not linger on to be 
invited to become the first PM or Governor General but rushed to Bengal where 
communal clashes had erupted. 

Chanakya through several distinct tactical decisions showed that it is mean-
ingless to talk of a universally applicable code of dharma valid for all time to 
come.  Some decisions taken then may appear unethical now, some decisions 
taken there may appear unethical here, or in a nutshell the judgment has to be 
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Improve your concentration.
Use reasoning and fill each row, 
column and 3 x 3 grid in bold 
borders with each of the digits 

from 1 to 9.
Solution on page 29

EKL Sudoku 100 
[Hard]

8 9
4 7 6 1

5 7 6
8 3 5

6 2 1 4
5 2 8

5 1 8
2 3 7 8

6 2

context specific.  
Politics is the rich playground where dharma is enacted – we often hear the 

phrase “coalition dharma”. The individual citizen is a unit of the political sys-
tem. His behavior is influenced by the political atmosphere. As if tailor-made for 
this context, Chanakya’s works extensively address issues related to governance, 
economy, law and defense.  Dharma comes out as a strategy that helps achieve 
maximum good for the maximum people using minimum resources -- an op-
timization algorithm. Viewed in this angle Chanakya’s works define the charter 
for every manager be it in business, government, academia, NGOs, ashrams, 
family, and even in self-management.
Wealth Creation

Chanakya Neethi fully relates to the real world as against some Utopian world 
of make believe. One of the sutras says that one who knows the scriptures, but 
is unaware about norms of the real world is a fool. In spite of repeated references 
to the real world there is a misconception that the Indian thought process only 
refers to the “other” world. Several works such as Tarkasangraha present a com-
plete model of the real world in the same way as the periodic table of Chemistry 
or Newton’s laws of motion or Adam Smith’s model of the economy. 

The world respects economic might as much or even more than military 
might.  Chanakya very boldly says that “Wealth is the root of Dharma’’and 
that dharma causes happiness. If the goal of any enterprise is to create happiness 
among customers and employees it has to create enormous wealth.
The Micro scene

We had discussed the role of holistic thinking during the strategy phase of 
a project. However during the execution phase one needs to pay attention to 
detail.  While rummaging the caves for treasures, Chanakya asks the dwarfs to 
identify gold by searching for cow dung and sesame oil. This was so because 
gold is purified with lead. The excess lead is removed using cow dung; when 
the gold is brittle it is softened with sesame oil. On another occasion he leans on 
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the newly polished floor of a mansion to observe ants carrying rice particles. He 
inferred that a mess was in operation for the troops stationed in the cellar. He also 
observes that the doors and windows were polished with a highly inflammable 
substance. He advocated girls to be fed specified doses of poison so as to build im-
munity. These are traits associated with the implementation phase namely paying 
attention to the last detail.  Chanakya knew when to see the forest for the trees 
and when to see the trees for the forest.  If one is not holistic during the strategy / 
tactics phase, one runs the risk of missing some possible solution options. Once a 
choice has been done, if one does not focus on the details, one will be distracted 
and implementation will suffer.
Feedback

Wise leaders use Feedback as an important tool in the progress of their Mis-
sion. It does not matter from which source the feedback is received. Chanakya 
is reported to have realized one of the mistakes during the conquest of Magadha 
from a casual conversation he overheard between a mother and her son; the mo-
ther was telling the child not to start eating from the centre but to start from 
the edges because the center will be hotter and by the time the edges are eaten 
the center would have become cool. Chanakya abandoned the idea of starting 
the aggression from the center and started bringing the peripheral regions under 
control before embarking on the center. 
Science and Environment

Even several centuries earlier Chanakya refers to the need for sustaining the 
environment while undertaking development activities. He affirms that the en-
vironment health ensures enterprise health.  Scientific temper is an oft repeated 
phrase today. Chanakya displayed it in abundant measure as can be seen from 
commissioning the use of rain gauges to calibrate taxes depending on flood/
drought conditions. Arthashastra contains the earliest known reference to rain 
gauges.
Probity in public life

When Megasthenes visited Chanakya, he asks whether it is an official visit 
or a private visit. When told it is a private visit Chanakya puts off the candle and 
lights a different one. To a confused guest Chanakya explains that the first candle 
burns using public funds and the second is his personal. This represents frigh-
tening levels of probity in public life.  
Ready wit & humor  

Chanakya possessed a sense of ready wit and humor that have not received si-
gnificant treatment at the hands of Chanakya scholars. Most CEOs do not realize 
the power of humor to diffuse situations. Here are a few repartees of Chanakya 
while responding to questions from his students: 

Why do people get away with not respecting law?
If we want people to respect law, we must first make the law respectable.
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What is the reason for secrecy in government?
If citizens don’t know what you are doing, how can they criticize your actions?
Is war the only solution to political differences?
Politics is war without bloodshed; war is simply politics with bloodshed.
We have seen the thought processes that prevailed during the period of 

Chanakya and feel amazed that most of the experiences related to decision mak-
ing are valid even today.

(Concluded)
[R Narayanan]

“Enlighten” Ourselves 
Light in Life

Did you soak yourself in daylight today? – A right question to ask in 2015, 
the International Year of Light. Light plays an important role in our life and 
health. Light is literally “life”- it is essential from basic photosynthesis to ad-
vanced medicine. But we tend to underrate its place in life. Earth would freeze 
in weeks if sunlight ceased to reach us!

How do animals, birds and plants foresee the seasons? They get to know 
the arrival of summer by sensing the lengthening days in spring; similarly win-
ter, from   the shortening days in autumn.  If they sense it through the temper-
ature fluctuations alone, then how do they adapt with an unseasonable warm 
or dry weather?  Light crucially regulates the ‘biological clock’ in day-to-day 
life, and even in longer cycles as in hibernating polar animals. Human beings 
are also influenced by day light; morning light wakes and energises us, while 
the dimmer night light signals us to sleep and rest. Sunlight resets the biologi-
cal clock daily, keeping it in sync with the 24-hour day. Imagine yourself in an 
underground shelter with constant artificial light.  You would continue to fol-
low a roughly 24-hour sleep-wake cycle, but the pattern would slowly get out 
of step with the actual day and night. The familiar ‘jet lag’ experienced by air 
travellers arises from passing through different time zones – it is our biological 
clock disagreeing with the watch on the wrist.  Of course, the internal clock 
would eventually reset itself in time. 

In fact, light has a significant bio-stimulating effect on humans as well as on 
animals and plants. ‘Ensuring that we receive good quantity of light, at the 
right intensity, at the right time of day, helps our conscious level, emotions, 
productivity, sleep patterns and many of our physiological aspects,' suggests 
recent studies. Exposure to adequate light levels act as cues for our internal bio-

Science Line
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logical clock that controls the ‘circadian rhythm’ which are the physical, mental 
and behavioural changes that follow a roughly 24-hour cycle, responding pre-
dominantly to day and night. The Latin word “circadian” means ‘about a day’; 
the circadian rhythm, our internal biological clock ticks and cues throughout your 
day-night cycle.   These rhythms are produced by many natural, biological factors 
linked with our body, and are influenced by many external factors, light being the 
main cue, which influence the ‘on’ and ‘off’ mechanisms of  clock genes that con-
trol an organism's internal clocks. These genes are sets of instructions that code for 
clock proteins found in most living beings. The daily fluctuations in these protein 
levels regulate physiological characteristics in humans including sleep/wake cycles, 
hormone release, metabolism, body temperature, oxygen intake, cardiac activity 
and many more. A "master circadian clock" that is believed to synchronize all 
the "local" clocks residing in different organs and tissues throughout the body, is 
found in the region called suprachiasmatic nuclei (SCN) in the hypothalamus, 
an area of the brain just above where the optic nerves from the eyes cross. SCN 
is made up of tiny clusters of thousands of nerve cells that ‘tell time’ based on the 
external signals such as light and darkness. 

The existence of some mechanism had been hypothesized, which detects 
transmission of day-night cycle from the eye to the ‘master clock’ in the brain. 
It was earlier thought that the resetting of the circadian clock was caused by the 
action of rhodopsin, a light-detecting protein in the rods and cones in the eye. 
Obviously,  this failed to explain the internal clock resetting phenomenon in 
blind people (lacking rods and cones), who, nevertheless, are able to regulate 
their biological rhythms. Recent studies, however, identified a separate light de-
tection system in the eye capable of gauging overall brightness to help reset the 
biological clock. This theory focuses on melanopsin, a protein which is sensitive 
to blue light and it resides in a small fraction of the eye's light-sensitive "retinal 
ganglion cells", which carry the information to the brain’s master clock. 

Understanding the exact interplay between sunlight and biological clocks 
can help researchers decide the treatment measures for many health problems 
like, sleep disorders, jet lag, obesity, diabetes, depression, and even in treating 
cancer as many of the known clock genes are known to coordinate normal 
functions such as, cell growth and cell suicide. Light therapy is considered effec-
tive in treating certain types of depression that appears during the shorter days 
of winter. Some patients are exposed to the bright morning light under the as-
sumption that light therapy can be made more effective by synchronizing with 
the patient's circadian clock. Vitamin D deficiency is another major worldwide 
challenge among the elderly, and not uncommon among children and adults. 
Sunlight is the major source of Vitamin D whose deficiency may lead to bone-
softening diseases. Particularly, people in Polar Regions suffer from want of 
enough sunlight; doctors often advise them to take vitamin D supplement. 
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But, as with any other radiation, risks are involved with sun radiation also. 
Overexposure to Sun, especially between 11 am to 4 pm, can be avoided as 
it may leads to potential health hazards due to the presence of harmful ul-
traviolet (UV) rays. Being exposed to too much UV rays may cause serious 
skin cancers like melanoma; premature aging; skin damages like tans, mela-
nin pigmentations; eye damages; and wakening of the immune system. 
A good understanding of such risk factors may help us to take reasonable 
precautions so that we can enjoy the Sun while minimizing the chances of 
sun-related health problems.

Leaving aside the scientific aspects, if we look at this in a spiritual 
plane, we can see many references to light in ancient texts and religious 
scriptures. Bible says that God is light. Brahman (The unchanging reality) 
is light, says the Maitri Upanishad. Now, science agrees more and more with 
the fact that, besides the atoms and molecules that make up our bodies, we 
are beings of light as well. So, how can we ignore the importance of light in 
our life? Yes! Light is ‘life’, and so, precious too!  In this International Year of 
Light, let us remind ourselves about the importance of light to health. Do let 
us “Enlighten” ourselves and stay healthy!

[Dr. Aswathi B.L., Lecturer & Researcher, Dept. of Computational Bi-
ology and Bioinformatics, University of Kerala, Trivandrum]

Use it or Lose it 
Applies to Brain Functions too!  – Part 2 

Health Line

Several studies similar to that of Dr Ghosh’s are being conducted in a few 
other research centers elsewhere too. Specifically the study on use of video 
gaming conducted at the Max Planck Institute for Human Development 
and Charité  Universitätsmedizin Berlin is relevant to the present context. The 
study shows that video gaming can stimulate neurogenesis and connectivity in 
the brain regions responsible for spatial orientation, memory formation and 
strategic planning and fine motor skills. In simpler terms it means neural inter-
connections grow and expand, resulting in increase in brain size and connec-
tivity in the associated brain regions. For details see the original research report 
of Max Planck Institute for Human Development. In lieu of which interested 
readers may see Christopher Bergland’s article on the topic in ‘psychology-
today.com’ [1]. Note that those video games were specifically developed and 
programmed to study whether video gaming could be effectively used for 
therapeutic purposes. They were automated form of guided imagery training, 
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a type of mind training exercises, often used in clinical psychology. Computer 
based clinical psychology procedures are fast growing into one among the very 
many such beneficial applications of information technology in modern times. 
The video gaming strategy employed in the said study should not be equated 
with that of excessive and careless indulgence in video gaming applications.  
The two are exactly the opposite, in the sense, the former is about controlled 
and beneficial use and the latter is about excessive, careless and unproductive 
indulgence in video gaming. Excessive and careless indulgence in video gaming 
is a harmful and wasteful exercise.  Also read the conclusion in the above men-
tioned article, part of which is reproduced here for convenience: ‘…Age and 
Type of Video Game Make All the Difference – Gaming can remove people from the 
real world and cause parts of your brain to literally shrink and become disconnected. 
Humans are not designed to live in a 2-dimensional cyber reality. Video gaming can 
never replace the full benefits of practicing, playing and making social connections 
in the real world….’.

Revisit ‘memory formation’ and ‘learning’ to understand in some more detail 
the implications of the two studies cited in this article [2]. Memory may be charac-
terized as ‘enhanced patterns of neural interconnections which are subject to continual 
change’ [3]. Experiences, information, skills and the like are stored in specific 
patterns of multimodal neural interconnections which collectively form net-
works of neurons distributed throughout the nervous system. ‘As we acquire 
new experiences, information, and memories, our brains create more and more of 
these connections. Essentially, the brain is able to rearrange itself, establishing new 
connections while weeding out old ones’ [4]. In biological terms, learning stimu-
lates the growth of specific dendrites so that particular neurons connect at spe-
cific synapses to create large and more complex networks of neurons. When we 
say a particular brain region grows, it refers to the formation of such new neural 
interconnections and networks of neurons in response to activity, exercise and 
stimulation. When we repeatedly engage in any activity (or keep doing the 
same thing over and over again), the connectivity of the associated interconnec-
tions gets strengthened manifolds and thus reinforcing our ability to recall the 
specific information memorized in them. Repetitive learning can strengthen 
the neural interconnections to such levels that just when any cue happen to 
trigger them, the recall happens instantaneously and effortlessly, and we automati-
cally begin to act and behave as per the dictates of the recalled information. Example 
– As it happens with those who habitually use touch screens, smartphones and 
digital devices. In repetitive learning both the associated dendrites and synapses 
grow thicker and stronger and in extreme cases even parallel dendrite connec-
tions develop, all of which contribute to the strengthening of their connectivity.  
These things apart, a recent study shows that repetitive learning has certain 
short comings like memory becoming more subjective, limiting the amount of 
details stored in the memory. 

Not using any specific region of the memory implies inactivity and lack of 
stimulation for the associated neural interconnections which in turn weaken 
the corresponding part of the network of neurons and therefore our ability 
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to recall what is stored in those neural interconnections. Prolonged and con-
tinued non-use eventually leads to their deterioration and atrophy, and their 
getting weeded out of the specific network of neurons as indicated earlier. In 
other words, experience, knowledge, skills, capabilities and the like stored in 
the memory, when not used for extended periods of time eventually degener-
ate and fade away. May be that human brain is preprogrammed to remove 
those data in the networks of neurons that are seldom used or which no longer 
appear relevant (or significant) to us!

Now think for a moment, what are all the ways in which you can do a 
systematic training to increase your muscle strength. You can do it in the right 
way and in the right measure in which case it is highly probable and possible 
that you achieve the expected positive results. If you do it carelessly or in the 
wrong way, or if it is not suitable for your constitution, not only that your 
muscle strength will not increase, but in the process you may be inadvertently 
inviting debilitating health problems. In your enthusiasm, if you overdo or 
over exert, you are sure to injure your muscles and body seriously. Through 
systematic and repetitive training, you will learn to do it automatically, i.e., 
without any conscious efforts on your part – you are now habituated to do-
ing it. A little thought will show that in all the above situations, you are on a 
learning mode. Learning what you are doing. The effect of your training is 
correspondingly realized in the participating muscles and tissues in the body 
and through enhancement and strengthening of the interconnections in the 
associated regions of your nervous system, leading to a process of information 
retention in which your experiences are archived and then recovered when you re-
call them. The same principle applies when you do systematic brain training 
exercises or for that matter to whichever activity you engage yourself in or to 
each and every event and experience in your life. 

It will be now easy to understand that there are ‘right’ or ‘wrong’ ways of 
using technology devices and applications. Also there exist innumerable pos-
sibilities for ‘overuse’, ‘abuse’ or ‘misuse’, including extreme use and excessive 
and careless indulgence in technology. Whatever be the way in which we are 
going to use the technology applications and devices, our body-mind sys-
tem goes into a learning mode attempting to cope with them and eventually 
adapts to their influences, regardless of whether they are desirable or undesir-
able, healthy or unhealthy, positive or negative.
[1] http://www.psychologytoday.com/blog/the-athletes-way/201310 video-

gaming-can-increase-brain-size-and-connectivity
[2] Information Explosion, The Challenge – Part 21, published in EKL
[3] http://serendip.brynmawr.edu/biology/b103/f97/projects97/Warren.html
[4]www.psychology.about.com

(Concluded)
[Dr H Ganesh]
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Silicene Transistor
Ultimate Miniaturization in Semiconductor Industry

The world’s first one-atom-thick silicon transistor has been made by re-
searchers at The University of Texas at Austin's Cockrell School of Engineer-
ing. They have created the first transistors made of a two-dimensional silicon 
material known as silicene, the world’s thinnest silicon material, which has ex-
ceptional electrical performance that may even rival graphene. Their research 
holds the promise of building dramatically faster, smaller and more efficient 
computer chips.  

Over the past decade, the emergence of graphene has stimulated interest 
in producing two-dimensional allotropes of other elements. Phosphorene and 
germanene have both been grown from their three-dimensional counterparts 
in the hope they can usurp conventional semiconductors and be integrated 
into processors. But silicene, first produced in 2012, may provide a better route 
to superior electrical performance by virtue of its compatibility with current 
electronics manufacturing.

‘Electronics are still based on silicon. It may be much easier to integrate 
silicene-based structures or layers into this technology.’ explains Patrick Vogt 
from the Technical University of Berlin, Germany. 

But silicene is very hard to produce. ‘The great challenge for these non-
planar 2D crystals is that they’re very sensitive to their environment,’ says Deji 
Akinwande from the University of Texas, US. He goes on to explain that silice-
ne contains ‘dangling bonds’ that allow it to quickly degrade in air.

 Akinwande, who also works on graphene transistors, sees value in silicene's 
relationship to silicon, which chipmakers already know how to work with.

“Apart from introducing a new player in the playground of 2-D materials, 
silicene, with its close chemical affinity to silicon, suggests an opportunity in 
the road map of the semiconductor industry,” Akinwande said. “The major 
breakthrough here is the efficient low-temperature manufacturing and fabrica-
tion of silicene devices for the first time.”

[For detail s :  h t tp : //  www.  utexas. edu, http://www.rsc.org] 

Leave people to their opinions and judgments.  
They cannot harm you; it is their understanding  

that is faulty, not yours.
- Leon Brown

Tech Line
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Try to make at least one person happy every day.  
If  you cannot do a kind deed, speak a kind word.  

If  you cannot speak a kind word, think a kind thought.  
Count up,  if  you can, the treasure of  happiness that  
you would dispense in a week, in a year, in a lifetime!

- Lawrence G. Lovasik
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Energy Line

Today a power system, its power, its woes and lack of it are talk of the town 
in any country or a community. Electricity is known for centuries and yet, it 
was not a point of discussion till in the 19th century certain determined persons 
worked on it and created a ‘power system’. When and how did it evolve? 

1868, UK: Lord Armstrong  at Cragside in England designed and built 
the world's first power station. Water from a lake was used to drive Siemens dy-
namos. This powered lights, heating, hot water, an elevator, farm buildings as 
well as labour saving devices. A power system is yet not born.

1881, UK: World's first Alternating current power system with two wa-
terwheel run generators powering 7 Siemens arc lamps at 250 volts and 34 in-
candescent lamps at 40 volts came into being at Godalming, England. But, the 
supply to the lamps was intermittent was a shortcoming. 

1882, UK: January - Thomas Edison (of US) and Edward Johnson of UK 
set up the first public power station called ‘Edison Electric Light Station’ in 
London to power the City temple, Old Bailey and the General Post Office 
Telegraph station. A 125 HP Steam engine was used. 

1882, USA: 4 September - The Edison Electric Light Company of Tho-
mas Alva Edison developed the first American steam powered DC electric po-
wer station in Pearl Street in New York city. It powered 3,000 lamps for 59 
customers, all at the same voltage. They were conscious of the fact that its reach 
was only half a mile (800 m). Unable to step up the voltage, the service area 
could not be increased and the system suffered high line losses. A fire in 1890 
caused this station to be shut down. 

Edison could not study engineering in any college. In fact, Edison was 
thrown out of school for “inattention” to the teacher and for grumbling an 
insulting word to his teacher from behind. His teacher-mother had then to 
tutor him from home, for this genius to claim any basic education. Yet, he 
founded the world’s first firm of consulting engineers and started his career 
as a prolific inventor in New York around 1870 (while 23). Genius is one 
percent inspiration and 99% perspiration is a famous quotation from Edi-
son. His ‘one percent inspiration’ according to me came like this: He in-
vented a ‘stock ticker’ and made the first one for a stock broker. He wanted 
to ask $5000 for it, but was too shy and timid to demand that much. The  
client was so happy that he handed over $40,000 to this young inventor. Edi-
son’s inventive brain never stopped thereafter and till this day, Edison holds the 

A Power System is Born
The Journey
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record of having 1300 patents – the highest for any individual. For a few years, 
patents for him were at the rate of one in 5 days! No wonder, people called his 
Menlo Park lab in New Jersey as the “Invention Factory”. With 80 competent 
scientists working in this ‘factory’, the concept of a ‘Research Team’ came from 
Edison. Why did Edison want a power station to be built? The answer is that 
he wanted his successful 1879 invention - electric bulb – to be marketed well. 

Without mass production of electric motors and generators as well as easy to use 
transformers, there would not have been Power Systems spread all over the world. So, 
let us look back as to how those things emerged: 

1831 Surrey, UK: Principle of induction found out by Michael Faraday 
in 1831 and independently by Joseph Henry in 1832 had led to the making 
of induction coils in 1836 (first ever transformers) by Rev. Nicholas Callan in 
Ireland. 

1876 Russia: Pavel Yablochkov (Russia) invented a lighting system ba-
sed on a set of AC induction coils, of which the secondary windings could 
be connected to several 'electric candles' (arc lamps) – essentially transformers. 

Let us look ahead beyond 1881 again:
1882, UK: In London, Lucien Gaulard and John Dixon Gibbs developed 

a transformer suitable for power system. 
1884, Italy: Gaulard & Gibbs Transformer used at Turin to light up 40 km 

(25 miles) of railway from a single AC  generator. Their primaries were connec-
ted in series, was a defect.

1884, USA: Enter Nikola Tesla - A Serbian born in Croatia, studied En-
gineering in Hungary, immigrated to USA and worked for Edison for a while 
in his Machine Works. He applied his genius to solving the problem of long 
distance transmission of electricity and naturally that went in favour of AC 
using transformers. Edison was against AC. The queer Tesla claimed that he 
can improve Edison’s machines. Edison offered $50,000 if he can do that. Tesla 
did it and claimed his prize, but Edison laughed if off saying it was an American 
joke. Tesla got angry with this and decided to leave Edison’s company. Later, he 
joined Westinghouse.

1886, USA: George Westinghouse and his Westinghouse Electric 
& Manufacturing Company, assisted by William Stanley, (who recog-
nized the problem of series connection of transformers and changed it 
to parallel, also made transformer core as a fully closed loop for better se-
condary voltage regulation) established the first ‘multiple voltage AC po-
wer system’ with such improvements in Massachusetts. Generation vol-
tage of 500 V AC was stepped up to 3000 V for transmission. AC systems 
progressed with Tesla’s contributions. George Westinghouse, was even  
before famous for his invention of single control air brakes for trains. He im-
ported a number of transformers along with a Siemens generator and set his 
engineers to experiment and improve them, and established this commercial 
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Looking Back at EKL

power system, which was to be followed by many more in USA. In July 1888, 
Westinghouse also bought Tesla’s US patents for a poly phase AC induction 
motor and hired Tesla for one year to be a consultant.  

However, without the contributions of two more scientists, no power system 
growth would have happened.

1888 Russia: Mikhail Dolivo Dobrovolky, one of the three founders of 
the 3-phase AC system  (Nikola Tesla and Galileo Ferraris were the others), 
developed a 3-phase generator and 3 phase motor as well as studied the star 
and delta connections in a power system. He also successfully built the 3-phase 
squirrel cage Induction motor in 1891. Rotating Magnetic Field theory (1824) 
by Francois Arago (France) is the basis for these. 

1893 USA: Charles Proteus Steinmetz (Karl August Rudolph 
Steinmetz), [1865-1923] hunch backed and dwarf congenitally, Ger-
man-American genius who had profound knowledge in  three major fields 
of  alternating current  systems theory: magnetic hysteresis, steady -  
state analysis, and transients. His findings on hysteresis loss (and eddy 
currents) enabled precise design of motors leading to their mass manu-
facturing. Previously only small percentage of motors used to pass the tests 
as most of them would overheat – rest had to be discarded. He also crea-
ted artificial lightning. Lived a socialist, and to escape arrest in Germany, 
smuggled himself to USA. 

By 1890 the electric power industry was flourishing, and power companies 
had built thousands of power systems (both direct and alternating current) in 
the United States and Europe. 

War of Currents: During these years a fierce rivalry known as the "War of 
Currents" emerged between Thomas Edison and George Westinghouse over 
which form of transmission (direct or alternating current) was superior. 
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1891: Westinghouse installed the first major power system that was desi-
gned to drive a 100 horsepower (75 kW) synchronous electric motor (not just 
provide electric lighting) at Telluride, Colorado. In Europe, Oskar von Miller  
built a 20 kV, 176 km three-phase transmission line from Lauffen am Neck-
ar to Frankfurt am Main for the Electrical Engineering Exhibition in Frank-
furt. Thereafter, new power systems increasingly chose alternating current as 
opposed to direct current for electrical transmission. 

1936: The first experimental HVDC (high voltage direct current) line 
using mercury arc valves was built between Schenectady and Mechanicville, 
New York. HVDC had previously been achieved by series-connected direct 
current generators and motors (the Thury system) although this suffered from 
serious reliability issues. 

1957: First solid-state rectifier by Siemens; 1970s: Solid-state devices be-
come the standard in HVDC. 

In recent times, ICTs and Power Electronics have enriched the Transmission 
arena and Computers are helping in load flow studies, efficient power systems plan-
ning and remote control of a power system's generators and switchgear. Smart Grids 
and Distributed Generation are the targets for Power Systems of 21st century. In 
2014, world had an installed capacity of 5,900,000 MW and one fifth of it is in 
China. AC and DC are going to co-exist. Electricity consumers are becoming Pro-
sumers (Producers cum Consumers). War of Currents will have a ceasefire!   

[Prof  V K Damodaran]

Leonard Nimoy
Spock  of   Star Trek  is No More
Leonard Simon Nimoy was an Amer-

ican actor, who won a worshipful global 
following as Mr. Spock, the resolutely 
logical human-alien first officer of the 
Starship Enterprise in the television and 
movie "Star Trek". He  died of  chronic 
obstructive pulmonary disease at  Los 
Angeles on February 27, 2015 at the age 
of 83. Simon Nimoy was  film director, 
poet, singer and photographer  and has 
acted in multiple film, television and 
video game sequels. 
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Info Line

 Information Explosion 
The Challenge _ Part 40

‘Because relaxation is such a physical event, it is very useful to be 
consciously aware of your body. Make friends with your body and listen 
to what it tells you. Awareness heals’– Eric Harrison 

EKL Sudoku 100
Solution

6 8 7 1 9 2 3 5 4
4 5 9 7 3 6 2 8 1
3 2 1 5 8 4 9 7 6
7 4 8 6 1 3 5 9 2
9 6 2 8 7 5 1 4 3
1 3 5 2 4 9 8 6 7
5 1 6 4 2 8 7 3 9
2 9 4 3 5 7 6 1 8
8 7 3 9 6 1 4 2 5

‘People who suffer most from anxiety are those who are out of touch with their 
bodies. They often feel that they are coping perfectly well since they manage to do 
everything they have to do, but they cannot understand why they also have panic 
attacks, insomnia, hypertension or digestive problems. If you listen to your body and 
listen to what it tells you, the advantages are huge. If you become aware of tensions 
in your face and shoulders, for example, it is easy to soften them within seconds. If 
you are not conscious of them, they stay tight, often for a life time (no exaggerations, 
says Harrison). The same applies to the other strains and imbalances in your body. 
If you are aware of your body, you will know exactly where you are on that slid-
ing scale between tension and relaxation’ explains Eric Harrison [1]. Therefore, 
chronically stressed people who lead a sedentary lifestyle (who otherwise are not 
familiar with any of the relaxation procedures or physical exercises), can begin 
with first learning ‘body awareness’ techniques for healing their (stressed) body 
and mind. Along with body awareness training, simple stretching (physical) 
exercises should be practiced to loosen the stiff muscles and joints, to make 
them flexible and to regain their normal functional capabilities. It can be seen 
from the earlier discussions that diaphragmatic breathing is one of the sim-
ple and effective ways of stimulating the parasympathetic system which can 
take the body into a state of relaxation. Once the chest and shoulder muscles 
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are loosened and become flexible enough, you can begin the practice of dia-
phragmatic breathing. With stiff chest and shoulder muscles one should not 
attempt to do any of the deep breathing exercises.  When you become adept 
at doing body awareness and deep breathing exercises as indicated above, you 
should move on to more sophisticated relaxation procedures. 

Body awareness techniques require focusing one’s attention to the body 
parts to intimately interact and communicate with them – in short to make 
friends with your body and listen to what it tells you. Stressed people and those 
habituated or addicted to internet, digital devices and technology applications 
in all likelihood will neither have the patience (and state of mind) nor the 
capabilities to focus attention for extended periods of time on a single task as 
required in body awareness techniques. They would need expert guidance, if 
they are to succeed in practicing relaxation.

Relaxation and Excitation – 5
Stress and Anxiety Disorders

When stress becomes chronic or when anxiety and fear occur inappropriately 
in response to any of our activities, specifically non-productive and wasteful 
ones, they can have profound and long lasting impacts on the mental and 
physical health. Constant anxiety implies the body and mind remain continu-
ously strained and tense; i.e., the person is constantly in a ‘primed’ condition 
in expectation of an impending threat to his/her physical or psychological 
well-being. Examples: Chronic stress caused by constant stimulations in an 
IT-intensive environment or those caused by faulty perception (in the real or 
virtual world).  In such cases, cortisol levels continue to remain at elevated lev-
els in the blood consequent to the stress response which is one of the main fac-
tors leading to the impairment of health. ‘Chronically elevated levels of stress 
hormones have serious adverse effects on the entire body, such as increasing 
the risk of chronic obesity, diabetes, heart disease and depression’, says Daniela 
Kaufer. When cortisol levels in the blood constantly remain at elevated levels 
for prolonged durations, it interferes with serotonin metabolism (serotonin 
is an important mood enhancing neurotransmitter). Disturbances that occur 
in serotonin levels have been found to be the major causative factor of stress 
induced clinical depression and anxiety disorders. Some of the more common 
symptoms of the onset of chronic anxiety disorders include irritability, muscle 
tension, sleep disturbances, difficulty concentrating and the like. The affected 
person often feels life itself as a burden and finds trouble overcoming chal-
lenges and worries. The individual’s interpersonal and social relations and in-
teractions and career and personal life suffer. Whereas, people very often react 
to acute stressors with irritation, anger or frustration in their mild form and 

30Executive Knowledge LinesMarch 2015



with extreme anger, rash or violent behavior in their intense form. Examples: 
Stressful situations caused by provocations on the internet during certain on-
line activities like games, gambling, interactions in social media and the like; 
provocative situations in the real world like insults, criticism, feelings of injus-
tice done …….., and so on.

How to Prevent and Manage Stress
Benson-Henry Institute for Mind-Body Medicine at Massachusetts General 
Hospital in Boston advises using a combination of approaches for stress man-
agement. Key points among them are:
•	 learning various techniques that elicit the relaxation response, such as 

breath focus and guided imagery
•	 using cognitive restructuring, a method of helping you reframe negative 

thoughts in order to cope more effectively with a difficult situation
•	 doing regular exercise
•	 eating healthy foods
•	 nurturing yourself by setting aside time for socializing, relaxing, connect-

ing with others, and pursuing activities that add joy to your life.
(http://www.harvardhealthcontent.com/HealthyLifestyle/70,SC0211?Page=
Section12)

Self-study resources including programmed instruction materials 
on electronic media like CDs and DVDs, and over the internet and 
online, and in the form of books and manuals abound in the topics 
under discussion. Even though all the relaxation procedures discussed 
till now are very simple and hence can be learnt directly  from self-
study resources, for reasons elaborated earlier, it is always advisable to 
learn them under the supervision and guidance of competent special-
ists. References [1] through [4] may be used to learn more about the 
topics discussed above.
[1] Flip the Switch, Eric Harrison, 2004, Ulysses Press, CA, USA
[2] Essentials of Stretching, http://www.dummies.com/how-to/content/

the-essentials-of-stretching.html
[3] Stretching for Dummies, LeReine Chabut and Madeleine Lewis, 

2007, Wiley Publishing HouseInc., N.J., USA
[4] Deep Breathing  Exercises, www.dartmouth.edu/~ acskills/

docs/ deep_ breath- ing.doc
(To be continued)
[Dr H Ganesh]
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Health Line

New research by  Dr.  Scott Small, a neurology professor at Columbia Uni-
versity in New York,  shows that a high dosage of flavanols, a group of subs-
tances found in cocoa and tea may reverse age-related memory decline.  The 
positive effects of flavanols on cognitive skills are also noted. 

“If a participant had the memory of a typical 60-year-old at the beginning 
of the study, after three months, that person on average had the memory of a 
typical 30- or 40-year-old,” said Dr.  Scott Small.

Cognitive abilities naturally decline with age and can have, by the 50s or 
60s, an impact on remembering names of new people or where a person might 
have left their keys.

For the study, researchers gave volunteers aged between 50 and 69 a high-fla-
vanol drink derived from cocoa beans or a low-flavanol drink. The drink was 
made by Mars, Inc., a global chocolate manufacturer, which partly supported 
the research. Some subjects got a high dose of flavanol, 900 milligrams a day 
for three months, while others got a low-grade flavanol drink containing only 
10 milligrams.

Brain imaging and memory tests were administered to each participant 
before and after the study and focused on the blood volume in a part of the 
brain called the dentate gyrus. The dentate gyrus is a part of the hippocampus 
responsible for creating new memories.

The subjects also took a 20-minute memory test involving pattern recogni-
tion “to evaluate a type of memory controlled by the dentate gyrus.”  Flavanols 
extracted from cocoa beans had previously been found to improve neuronal 
connections in the dentate gyrus of mice.

On humans, the researchers say they “found noticeable improvements in 
the function of the dentate gyrus in those who consumed the high-cocoa-fla-
vanol drink.”  Those who had the high doses also performed better on the me-
mory test, researchers said. 

But before you go out and buy a bunch of chocolate, Small says many 
chocolate makers filter out the flavanols, but even if you got a bar that still had 
them, you’d have to eat 25 per day to get the levels given to the test subjects, 
he said.

“That’s not something I’d recommend as a physician,” he said. “It would 
counter any of the benefits.”

Still, we may not be far from cocoa-based flavanol extracts, but Small says 
future, larger  studies will determine what’s the minimal amount of flavanols 
that could be administered to achieve results.

Cocoa Extract Improves Memory 
Senior Citizens to Benefit
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Interestingly, the participants who also exercised four times a week during 
the study showed that exercise had no effects on memory improvement.

Since we didn’t reach the intended VO2max (maximal oxygen uptake) tar-
get,” said Small, “we couldn’t evaluate whether exercise was beneficial in this 
context. This is not to say that exercise is not beneficial for cognition. It may 
be that older people need more intense exercise to reach VO2max levels that 
have therapeutic effects.”

Flavanols have also been shown to improve cardiovascular health, and  
Brigham and Women’s Hospital in Boston recently announced an NIH-fun-
ded study of 18,000 men and women to see if they could prevent heart attacks 
and strokes.

[For details:  http://newsroom. cumc.columbia.edu] 

Health Line
Engineered Insulin

For Better Diabetes Control
For diabetes patients insulin is critical to  ensure normal blood-sugar levels 

and maintain  good health. However, it is a difficult process for patients to de-
termine exactly how much insulin they need to prevent their blood sugar from 
swinging too high or too low.

Now, Massachusetts Institute of Technology (MIT) engineers hope to im-
prove diabetes treatment   with a new type of engineered insulin alias glucose-
responsive insulin. This modified insulin when tested in mice  showed that it 
can circulate in the bloodstream for at least 10 hrs, and that it responds rapidly 
to changes in blood-sugar levels. This could eliminate the need for patients to 
repeatedly monitor their blood sugar levels and inject insulin throughout the 
day.

“The real challenge is getting the right amount of insulin available when 
you need it, because if you have too little insulin your blood sugar goes up, 
and if you have too much, it can go dangerously low,” says Daniel Anderson, 
Associate Professor of MIT.   “Currently available insulins act independent of 
the sugar levels in the patient.”

Insulin  is normally produced by the pancreas and regulates metabolism by 
stimulating muscle and fat tissue to absorb  glucose from the bloodstream. Pa-
tients with Type I diabetes lack insulin and hence resort to insulin injections,  a 
major form of treatment. It is deployed in different ways. One is  long-acting 
insulin, which stays in the bloodstream for up to 24 hrs, to ensure there is 
always some present when needed. In the other, patients calculate how much 
they should inject based on how many calories they consume or how much 
sugar is present in their blood.
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The MIT team set out to create a new form of insulin that would not only 
circulate for a long time, but would be activated only when needed—that is, 
when blood-sugar levels are too high. This would prevent patients’ blood-sugar 
levels from becoming dangerously low, a condition known as hypoglycemia 
that can lead to health problems.

To create this glucose-responsive insulin, the researchers first added a hydro-
phobic molecule called an aliphatic domain, which helps the insulin circulate 
in the bloodstream longer, although the researchers do not yet know exactly 
why that is.  

The researchers also attached a chemical group called PBA, which can re-
versibly bind to glucose. When blood-glucose levels are high, the sugar binds 
to insulin and activates it, allowing the insulin to stimulate cells to absorb the 
excess sugar.

The research team created four variants of the engineered molecule, each of 
which contained a PBA molecule with a different chemical modification, such 
as an atom of fluorine and nitrogen. They then tested these variants, along with 
regular insulin and long-acting insulin, in mice engineered to have an insulin 
deficiency. The researchers found that the engineered insulin containing PBA 
with fluorine worked the best: Mice that received that form of insulin showed 
the fastest response to blood-glucose spikes.

 Giving this type of insulin once a day instead of long-acting insulin could 
offer patients a better alternative that reduces their blood-sugar swings, which 
can cause health problems when they continue for years and decades, Anderson 
says. The researchers now plan to test this type of insulin in other animal models 
and are also working on tweaking the chemical composition of the insulin to 
make it even more responsive to blood-glucose levels.

[For details: http://newsoffice.mit.edu/2015/modified-insulin-better-dia-
betes-control-0209]

Fight Against Alzheimer's
New Target Identified

Highlighting a potential target in the treatment of multiple sclerosis (MS) 
and Alzheimer’s disease, new research by scientists at the  Washington Uni-
versity School of Medicine in St. Louis suggests that triggering a protein, 
TREM2,  found on the surface of brain cells may help slow the progression of 
these and other neurological diseases.

Working with mice, two research teams  independently linked the protein 
to the ability to clear debris from the brain. Such waste builds up both as a 
byproduct of daily mental activities and as a result of misdirected immune 
system attacks on brain cells. If too much debris is present in the brain for 
too long, it can contribute to neurological disease.

[For details: https://news.wustl.edu]
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Ethics Line

Most religions advocate high ethical standards. Religion do set high ethi-
cal standards and can provide intense motivations for ethical behavior. Ethics, 
however, cannot be confined to religions alone nor is it the same as religion. 
Ethics applies as much to the behavior of the atheist as to that of the devout 
religious person. 

Being ethical is not the same as following certain laws. The laws often in-
corporate ethical standards to which most citizens subscribe. But laws, like 
feelings, can deviate from what is ethical. Being ethical is also not the same as 
doing "whatever society accepts." In any society, most people accept standards 
that are, in fact, ethical. But standards of behavior in society can deviate from 
what is ethical. An entire society can become ethically corrupt. Examples can 
be observed in daily life.

Moreover, if being ethical were doing "whatever society accepts," then to 
find out what is ethical, one would have to find out what society accepts. But 
no one ever tries to decide an ethical issue by doing an opinion survey in soci-
ety. Further, the lack of social consensus on many issues makes it impossible to 
equate ethics with whatever society accepts. If being ethical were doing whate-
ver society accepts, one would have to find an agreement on issues which does 
not, in fact, exist.

Then, how can ethics be interpreted? Ethics is a body of motivational laws 
or rules specifying do's and dont's of an individual as a member of a society or 
a group based on moral ideas of right and wrong of the society or the group.

Ethics is well-founded standards of right and wrong that prescribe what 
humans ought to do, usually in terms of rights, obligations, benefits to society, 
fairness, or specific virtues. Ethics, for example, refers to rules of obligations to 
refrain from activities like rape, stealing, murder, assault, slander, and fraud. 
Ethical standards also include those that enjoin virtues of honesty, compassion, 
and loyalty. And, ethical standards include standards relating to rights, such 
as the right to life, the right to freedom from injury, and the right to privacy. 
Such standards are adequate standards of ethics because they are supported by 
consistent and well-founded reasons.

Ethics also refers to the study and development of one's ethical standards. 
Sometimes feelings, laws, and social norms can deviate from what is ethical. 
So it is necessary to constantly examine one's standards to ensure that they are 
reasonable and well-founded. Then, the continuous effort of studying our own 
moral beliefs and conduct, and striving to ensure that we, and the institutions 
we help to shape, live up to standards that are reasonable and well founded. 

[CGS]

Ethics
The Behavioural Foundation
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Dear Sir,
 The choice of artificial lighting for the Feb. 2015 issue as a part of the Interna-

tional Year of Light was good. I liked the history of the incandescent lamp. May I 
add the following to the part dealing with the more modern lights like CFL and 
LED to give  some insights into their working?

The light from fluorescent lamps comes from the coating inside the lamp fluo-
rescing. The lamps contain a low pressure gas containing mercury. Flow of electric 
current (electrons) kicks electrons in the mercury atom to higher orbits and when 
they fall back to lower energy orbits they emit UV. The UV is converted to visible 
light by the fluorescent coating. That is the essential principle of light from fluores-
cent tubes. In LEDs it is the combining of electrons with electron holes across the 
p-n junction which releases photons. The band gap of the semiconductor decides 
the energy / colour of the photon.

[D Krishna Warrier)]
* * * * * * * * * * * * * * * * * * *

Dear Sir,
You have indeed made a strong call to spend quality time with those who are in 

real need rather than concentrating on modern gadgets. It makes so much sense in 
today's context where people don't have time for anything outside their small world.

Thanks and Regards,
[Fathima Suhair]

* * * * * * * * * * * * * * * * * * *
Dear Mr. N.T. Nair,

I found your editorial in the February 2015 issue of EKL ("Quality Time vs 
Multitasking") very interesting.

According to the editorial text, "quality time" is the time set aside by a person 
for paying full and undivided attention to the job at hand. Multitasking is perform-
ing more than one task at the same time.

I am happy to know that the advantages of "quality time" are being realised 
in more and more areas including in the corporate circles where I was given to 
understand that multitasking is the norm. Personally, I am a very poor multitasker.

I feel highly uncomfortable when I find somebody reading something or tex-
ting on a mobile phone even as I am talking to him/her.

I also wish to point out one more level of single-tasking, i.e., at the level of the 
mind. The mind should be fully focused on the job at hand without wandering 
either into the past or into the future.

Ancient wisdom from many cultures, particularly in the east (India, Japan, etc) point 
to the incredible power of being fully in the present moment. It removes regret of the 
past, anxiety about the future and a highly efficient performance of the job at hand. Ex-
amples include a batsman in cricket who is paying full attention to the ball being bowled 
towards him, a tennis player concentrating fully on returning the ball to the opponent's 
court, birds sitting near the edge of the lake watching fish, the one-pointed look of a tiger 
on a prey before running at high speed towards it etc.

Regards,
[Geethanath G]

Readers say
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A Quick Look
In this column we take a quick look at some world renowned books & 

magazines and select a few noteworthy sentences, which are given under 
the title: Miscellany...The selection is based on brevity, simplicity,  style, 
information content etc.              

Next, we present pointers to certain most relevant articles appear-
ing in leading magazines like The Economist, TIME, FORTUNE, SPEC-
TRUM, Harvard Business Review, SCIENTIFIC AMERICAN, THE FUTURIST,  
NATIONAL GEOGRAPHIC etc. 

Finally, the highlights of some classic books are also included. Readers 
are also  welcome to send similar items to be included in future issues of 
EKL for the benefit of other readers. (email: eklines@gmail.com)

                                                        - Editorial Team

Art ic les

Misce l lany. . .

 Air Pollution in India: The air that Indians breathe is dangerously toxic
The lorries are a chief reason why Delhi’s air is more toxic than any 

other city’s on earth. Admittedly, Beijing has a worse reputation, with 
its visible smog from particulates of 10 microns or smaller, known 
as PM10. Delhi’s grim distinction is that it has even higher levels of 
PM10, as well as of the smaller particulates, PM2.5, that are more 
likely to kill because they go deeper into the lungs.

Magazine: The Economist   February 7th 2015

 Your Company’s Secret Change Agents
Somewhere in your organization, groups of people are already 

doing things differently and better. To create lasting change, find these 
areas of positive deviance and fan their flames.

Magazine: Harvard Business Review-OnPoint  February- July 2015

•	 About 10-20% Indians are found to have clinical depression, the 
possible reasons being disintegration of the joint family system, 
pressure to perform, less sleep hours and the technology-induced 
neglect of emotional intimacy.

•	 Reducing differences and striking pacts on other issues to mitigate 
the trust deficit between the two countries is a good move.

•	 Teaching ought to be a profession for hard-working altruists who 
want to improve children’s life prospects.

•	 The next revolution in personal health may be the little step-tracking 
band on your wrist.
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Health Line

Kanmadam is an important element in the Ayurvedic system of medici-
ne. It is called shilajit or shilajeet in Sanskrit meaning rock-invincible, salajeet 
in Urdu and is known by various other names, such as mumiyo or mumijo, 
momia and moomiyo, shargai, mineral pitch or mineral wax in English, black 
asphaltum, asphaltum punjabianum in Latin, barahshin, dorobi, baraga shun 
or brag-shun, chao-tong, and wu ling zhi, which also has a meaning as the 
excrement of flying squirrels. The wakhis call it baad-a-ghee  meaning evil’s 
feces. Mumijo is mentioned in the works of Aristotle and Avicenna as a remedy 
with antiseptic and general stimulant properties used in Caucasian mountain 
regions. Most scientists agree that people observed wounded animals frequen-
ting caves with mumijo and so discovered the substance. 

Shilajit is a thick, sticky tar-like substance with a colour ranging from white 
to dark brown found in the Caucasian, Altai, Himalayan and Gilgit Baltis-
tan mountain regions. Said to have been rediscovered after thousands of years 
by Himalayan villagers who observed monkeys chewing it, shilajit supposedly 
gave the monkeys impressive strength, wisdom and longevity. As a result, the 
villagers themselves started consuming shilajit, and reported several benefits, 
including increased energy, improved quality of life, allergy relief, diabetes relief, 
increased sex drive, improved memory and cognition and a reduction in dige-
stive problems. Shilajit essentially became widely known as a cure-all among 
practitioners of traditional medicine. Once cleaned of impurities and extracted, 
shilajit is a homogeneous brown-black paste-like substance, with a glossy surfa-
ce, a peculiar smell and bitter taste. Some scientific studies have confirmed the 
medicinal properties of shilajit.

Practitioners of folk medicine consider shilajit to have s veral beneficial effects when 
consumed. It is comp sed of decayed and compressed vegetable matter, and is often  

Kanmadam
Rock-invincible

Grudges are a waste of perfect happiness. 
Laugh when you can, apologize when you should, 

and let go of what you can't change.

- George Carlin
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gathered from among the rocky mountainous areas around the world. Its colour 
depends on its composition. For use in Ayurvedic medicine the black variant 
is considered the most potent. Shilajit has been described as 'mineral oil', 'sto-
ne oil' or 'rock sweat', as it seeps from cracks in mountains due mostly to the 
warmth of the Sun. There are many local legends and stories about its origin, 
use and properties, often wildly exaggerated. Practitioners of ayurveda, the tra-
ditional Indian system of medicine, consider shilajit to be a crucial substance 
with a variety of therapeutic effects attributed to it. It has been reported to 
contain at least 85 minerals in ionic form, as well as triterpenes, humic acid 
and  fulvic acid. 

It is still unclear whether shilajit has a geological or biological origin as 
it has numerous traces of vitamins and amino acids. Based on currently 
available studies, the bioactivity of shilajit lacks substantial evidence. 

[CGS]

Tech Line

Organic light-emitting diodes 
(OLEDs), which are made from car-
bon-containing materials, have the 
potential to revolutionize future display 
technologies, by making low-power 
displays so thin they could be wrapped 
or folded around other structures.

Conventional LCD displays  are to 
be backlit  by either fluorescent  bulbs 
or  LEDs whereas OLEDs don't re-
quire back lighting. Researchers have 
long dreamed of building organic lasers 
- a technological breakthrough  like OLED-based laser diodes. But they have 
been hindered by the organic materials' tendency to operate inefficiently at the 
high currents required for lasing.

Now a new study from a team of researchers in California and Japan shows 
that OLEDs made with finely patterned structures can produce bright, low-
power light sources, a key step toward making organic lasers.  

 [For details: http://www.aip.org/]

 Organic Lasers 

OLEDs Paving  Way  
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Security Line

In Forthcoming Issues

Bullet-dampening Device 
To Make Guns Less Lethal

Alternative Ballistics based in California, has developed an innovative 
new  attachment to gun that could give police officers the ability to dampen 
their bullets and make them less lethal, potentially preventing unnecessary 
deaths during the apprehension of suspects or disbursing unruly crowds. 

The device, called The Alternative, is a small plastic clip that can quickly be 
attached to the business end of an officer’s handgun. When the officer fires a 

bullet, it buries itself inside a metal ball, which deta-
ches from the clip and is propelled forward at about 
one fifth of the bullet’s original velocity.  The Alterna-
tive decreases the velocity of the bullet and allows the 
projectile to impact the threat, lessening the bullet’s 
penetrating energy. The result is serious pain with less 

internal injury to the body than a conventional bullet.
But that’s not to say it doesn’t cause any damage and it is going to hurt. The 

thinking is that this should be enough to suppress a dangerous person, without 
putting holes in them. If this non-lethal attempt isn’t enough to stop an assailant, 
however, The Alternative is designed to immediately give officers the ability to fire 
regular bullets again. 

Even though there are some flaws like whether an officer can use attach-
ment in very little time at his hand,  but at first glance, the device seems like it 
could definitely be a useful tool for reducing unnecessary killings.

[For details: http://www.alternativeballistics.com/]

•	 Emulsifiers in processed foods: Beware, they promote colitis, 
obesity and metabolic syndrome

•	 Black phosphorous: New material for improving optical com-
munication

•	 Pens with High-tech Inks:  For do-it-yourself sensors
•	 Long Eyelashes: Be they fake or natural, not the best thing for 

eye health  
•	 'Feel Fuller' Food Ingredient:  To help overweight people  to 

prevent them from gaining more weight
•	 Prosthetic 'Smart' Skin: Synthetic skin with sensors to replicate 

a skin-like sense of touch for prosthetics
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Books Scan

Ecovillages:  Lessons for Sustainable Community
Author : Karen Litfin, Ph.D.,  professor of  
political science and environmental studies at the 
University of Washington 
Publisher : Polity   November 2013

In a world of dwindling natural resources and 
mounting environmental crisis, who is devising 
ways of living that will work for the long haul? 
And how can we, as individuals, make a diffe-
rence? To answer these fundamental questions,  
Professor Karen Litfin embarked upon a journey to many of the world’s ecovil-
lages and  communities at the cutting-edge of sustainable living. From rural to 
urban, high tech to low tech, spiritual to secular, she discovered an under-the-ra-
dar global movement making positive and radical changes from the ground up.

Karen Litfin shares her adventures exploring 14 of the most prominent eco-
villages throughout the world, which include Auroville of Tamil Nadu, Sieben 
Linden of Eastern Germany, Danish ecovillage Svanholm etc.  On her year 
long personal journey she sought answers to how she might align her living pat-
terns with her ecological values,  as well as how societies throughout the world 
might benefit from the lessons of ecovillages in their midst,  from the most 
advanced industrial societies to remote villages in the developing world.

In this inspiring and insightful book, Karen Litfin shares her unique expe-
rience of these experiments in sustainable living through four broad windows 
- ecology, economics, community, and consciousness - or E2C2. Whether we live 
in an ecovillage or a city, she contends, we must incorporate these four key 
elements if we wish to harmonize our lives with our home planet.

Not only is another world possible, it is already being born in small po-
ckets the world over. These micro-societies, however, are small and time is short. 
Fortunately - as Litfin persuasively argues - their successes can be applied to exis-
ting social structures, from the local to the global scale, providing sustainable 
ways of living for generations to come.

For more about Karen's experiences on the Ecovillages: 
website: http://ecovillagebook.org/

Table of Contents
1.  Living a New Story 
2.  Around the World in Fourteen Ecovillages 
3.  Ecology: Living in the Circle of Life  
4.  Economy: Prospering in the Circle of Life  
5.  Community: Relating in the Circle of Life  
6.  Consciousness: Being in the Circle of Life 
7.  Scaling It Up  

Epilogue  
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Books Scan

Plucked: A History of Hair Removal
Author: Rebecca M. Herzig
Publisher: New York University press   January, 2015

From the clamshell razors and homemade lye 
depilatories  used in colonial America to the diode 
lasers and prescription pharmaceuticals available 
today, Americans have used a staggering array of 
tools to remove hair deemed unsightly, unnatural, 
or excessive. This is true especially for women and 
girls; conservative estimates indicate that 99% of American women have tried 
hair removal. How and when does hair become a problem—what makes some 
growth “excessive”?  

In Plucked, historian Rebecca Herzig addresses these questions about hair 
removal. She shows how, over time, dominant American beliefs about visible 
hair changed: where once elective hair removal was considered a “mutilation” 
practiced primarily by “savage” men, by the turn of the twentieth century, 
hair-free faces and limbs were expected for women. Visible hair growth—par-
ticularly on young, white women—came to be perceived as a sign of political 
extremism, sexual deviance, or mental illness. By the turn of the twenty-first 
century, more and more Americans were waxing, threading, shaving, or laser-
ing themselves smooth. Herzig’s extraordinary account also reveals some of the 
collateral damages of the intensifying pursuit of hair-free skin. Moving beyond 
the experiences of particular patients or clients, Herzig describes the surprising 
histories of race, science, industry, and medicine behind today's hair-remov-
ing tools. Plucked is an unsettling, gripping, and original tale of the lengths to 
which Americans will go to remove hair.
Highlights of Contents:
Introduction: Necessary Suffering 
1.  The Hairless Indian: Savagery and Civility before the Civil War 
2. “Chemicals of the Toilette”: From Homemade Remedies to a New Indus-

trial  Order  
3.  Bearded Women and Dog-Faced Men: Darwin’s Great Denudation 
4.  “Smooth, White, Velvety Skin”: X-Ray Salons and Social Mobility 
5. Glandular Trouble: Sex Hormones and Deviant Hair Growth 
6. Unshaven: “Arm-Pit Feminists” and Women’s Liberation 
7. “Cleaning the Basement”: Labor, Pornography, and Brazilian Waxing 
8.  Magic Bullets: Laser Regulation and Elective Medicine 
9. “The Next Frontier”: Genetic Enhancement and the End of Hair

Conclusion: We Are All Plucked 
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Journals Scan

This issue of  TIME discusses Bionic  
Pancreas that automatically measures blood sugar 
and releases insulin when needed, for diabetes 
patients.

A diabetic’s pancreas produces very little or no 
insulin - a hormone needed to regulate the body’s blood sugar.  Managing type 
1 diabetes is an all-day, time-intensive commitment, and scientists are hard at 
work trying to create one device to take the guesswork—and the hard work—
out of keeping blood sugar stable in people with the disease. Now,  researchers 
at Massachusetts General Hospital and Boston Univ. created a bionic pancreas 
that automatically manages blood sugar.  

    Patients have a sensor that’s implemented under their skin and measures 
blood sugar in their tissue. The sensor provides that information to an iPhone 
app, which calculates the amount of insulin needed every five minutes, and 
that insulin is provided from a pump. Instead of calculating and manually in-
putting every carb in a meal, the device wearers simply indicate whether their 
meal size was “typical,” “more than usual,” “less than typical,” or “a small bite” 
and whether the meal type as “breakfast,” “lunch,” or “dinner.”

The bionic pancreas doesn’t bring us closer to a cure, but anything that makes 
this chronic disease easier to manage is a step in the right direction.
Highlights of Contents:
•	 LightBox: Barack Obama meets with Narendra Modi
•	 Dispatch: Obama's visit to India signals closer ties between the world's 

two largest democracies
•	 Microsoft debuts a virtual-reality headset
•	 The Curious Capitalist: Rana Foroohar reports from Davos on the 

worries of the world's decision makers
•	 Transition in Saudi Arabia: How the death of King Abdullah will 

affect the many conflicts in the Middle East
•	 Healing by Numbers: The boom in wearable tracking technology may 

prompt the next revolution in personal health
•	 On-Demand Economy: The sharing companies transforming the ser-

vice industry have helped consumers, but are they good for workers?
•	 The Bionic Pancreas: A new device that automatically delivers insulin 

could be a game changer for diabetics

TIME
February 9, 2015

March 2015 Executive Knowledge Lines45



Journals Scan

FORTUNE
February  1, 2015

The single greatest instrument of change in to-
day's business world, and the one that is creating 
major uncertainties for an ever-growing universe 
of companies, is the advancement of mathematical 
algorithms and their related sophisticated software. 
Never before has so much artificial mental power 
been available to so many - power to deconstruct 
and predict patterns and changes in everything from consumer behavior to 
the maintenance requirements and operating lifetimes of industrial machin-
ery. In combination with other technological factors-including broadband  
mobility, sensors, and vastly increased data-crunching capacity - algorithms 
are dramatically changing both the structure of the global economy and the 
nature of business.

Though still in its infancy, the use of algorithms has already become an engine 
of creative destruction in the business world, fracturing time-tested business mod-
els and implementing dazzling new ones. The effects are most visible so far in retail-
ing, creating new and highly interactive relationships between businesses and their 
customers, and making it possible for giant corporations to deal with customers 
as individuals.  Algorithms help determine whether to pull inventory from a ful-
fillment center or a nearby store, while location-based technologies let companies 
target offers to specific consumers while they are shopping in stores.

A detailed discussion on algorithms appears in this issue of  
Fortune.
Highlights of  Contents:
•	 The Algorithmic CEO: Get ready for the most sweeping business 

change since the Industrial Revolution.
•	 The Age of Unicorns: The billion-dollar tech startup was supposed to be 

the stuff of myth.
•	 The Trials of a 16-Year-Old Can't-Miss Startup
•	 Where Is Big Tech Headed?
•	 Everybody Hates Pearson: The venerable publishing company is trying 

to reinvent itself for the Digital Age - for your children's education.
•	 The New World of Business: China's slowing. Russia's flailing. Is any 

emerging market worth putting your money in? We have found seven of 
them.

•	 The Global 500 Chartist: The shift in headquarters of the Global 500 
companies over a decade shows how much the earth's corporate terrain 
has changed.
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The Last Word
"When you get into a tight place and everything goes against you, till 
it seems as though you could not hang on a minute longer, never give 

up then, for that is just the place and time that the tide will turn."
- Harriet Beecher Stowe
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